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ABSTRACT
Introduction. A perfusion fluid used in the preservation of a grafted liver represents a
medium suitable for microorganism growth. This study investigated the prevalence of
perfusion fluid contamination, acute cellular rejection (ACR) episodes, and patient
survival rate.
Method. This is a retrospective study, based on an electronic database allocating cases of
orthotopic liver transplantation. The exclusion criteria were as follows: having been
submitted to multiple organ transplantation, liver retransplantation only, and those whose
samples had not been collected or sent on the back table procedure or were unobtainable
(usually the samples were sent when there was donor infection suspicion/positivity). Our
posttransplantation infection prophylactic protocol consisted of ampicillin/sulbactam for
72 hours. The variables in the study were as follows: fluid contamination, presence of acute
cellular rejection (ACR, Banff classification), and recipient survival at the first year.
Statistical analysis was performed using descriptive statistics and chi-square with Fisher
exact test considering significant P  .05.
Results. We observed perfusion fluid contamination in 15/121 (12.39%). The agents
were as follows: Klebsiella pneumoniae in 6 (4.96%), Staphylococcus epidermidis in 5
(4.13%), and Acinetobacter baumanii in 3 (2.48%) and negative cultures in 106 (87.60%).
Only 1 patient had matching for donor infection and positivity hemoculture after the
transplantation (K pneumoniae) and he was the only patient associated with fluid infection
and death. The recipients who had their fluid preservation with positive cultures had more
ACR and the survival rate was similar among those with or without infection.
Conclusion. Optimization of microbiological procedures can be performed including
fungal and bacterial cultures.
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tTHERE have been great advances in orthotopic livertransplantation (OLT) over the last few decades lead-
ing to the current treatment of choice for end-stage liver
disease. The success of this procedure, however, is still linked
to different factors among which an efficient conservation of
the liver graft is included, keeping the organ in appropriate
conditions—morphologically and biochemically— during the
interruption in blood flow, from the organ removal until its
implantation.
Thus, the development and improvement of techniques
and means to preserve the organ to be transplanted,
increasing the chance of success of the procedure, have
become an unexplored and attractive field of scientific
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Transplantation Proceedings, 43, 1313–1315 (2)esearch, given that even in countries where such tech-
iques are used effectively there is a shortage of organs,
aking it necessary to develop new methods to increase the
umber of transplants and reduce the number of deaths on
he waiting list.1,2
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1314 CHAIM, BOIN, ATAIDE ET ALAlthough many studies have compared the preservation
solutions using as variables acute rejection, graft dysfunc-
tion, and complications of the biliary tract, there are few
studies that have looked into the incidence of perfusate
contamination on OLT and its consequences on early
surgical complications for the recipient.3–5
This study investigated the prevalence of contamination
of the perfusion solution used for graft liver preservation
and its implications regarding acute cellular rejection
(ACR) episodes and patient survival at the first year after
transplantation.
METHODS
This is a retrospective cohort cross-sectional study, based on an
electronic database allocating cases of OLT performed from
January 2000 to December 2008, at our institution. The cases in this
study had these inclusion criteria: age older than 18 years and OLT
from January 2000 to December 2008 in our service. The exclusion
criteria were as follows: having been submitted to multiple organ
transplantation, liver retransplantation only, and those whose
samples had not been collected or sent on the back table procedure
or were unobtainable (usually the samples were sent when there
was donor infection suspicion/positivity). Our posttransplantation
infection prophylactic protocol consisted of ampicillin and sulbac-
tam for 72 hours.
The variables of interest in the study were as follows: perfusate
contamination, presence of ACR in the first 3 months (Banff
classification), and recipient survival at the first year. The cases
have been divided according to the result of the diagnostic micro-
biology analysis into 2 groups: without contamination of the
perfusion fluid and with contamination, regardless of the microbi-
ological agent.
Statistical analyses were performed using descriptive statistics
and chi-square with Fisher exact test considering significant
P  .05.
RESULTS
We carried out 381 OLT and obtained total data access in
121 cases where the perfusion fluids were sent for microbi-
ological analysis and the results were subsequently included
in the medical records.
The predominant etiology was hepatitis C and alcohol in
51% of the cases and alcohol in another 14%.
We observed prevalence of 15 (12.39%) cases of perfu-
sion fluid contamination. The agents were as follows:
Klebsiella pneumoniae in 6 (4.96%), Staphylococcus epider-
midis in 5 (4.13%), and Acinetobacter baumanii in 3 (2.48%)
nd negative cultures were observed in 106 (87.60%). Only
Table 1. Distribution of the Perfusion Fluid Contamination Co
ACR, Needs of Retranspla
Group
ACR*
n %
Without perfusion fluid contamination 7 6.60
With perfusion fluid contamination 4 26.67
Total 11 9.10*P  .05; Fisher exact test.patient had matching for donor infection and positivity
emoculture after the transplantation (K pneumoniae) and
e was the only patient associated with fluid infection and
eath. Regarding recipient survival, the distributions of the
revalence of rejection, retransplantation, and death at the
rst year after transplantation according to the contamina-
ion of perfusion fluid are shown in the Table 1.
DISCUSSION
Although many studies have compared the preservation
solutions, using as variables acute rejection, graft dysfunc-
tion, and complications of the biliary tract, there are few
studies that have looked into the incidence of perfusate
contamination on OLT and its consequences on early
surgical complications for the recipient.1–5
A perfusion fluid used in the preservation of the grafted
liver represents a medium suitable for micro-organism
growth.
In an observational study by Audet et al,3 a sample of 232
transplanted livers was collected. Perfusion fluid samples
were stored for microbiological analysis from harvested
donors. Bacteria were isolated in 91 of 232 samples and
postoperative infections related to contaminated perfusion
solution occurred in 13/91 (14.3%) cases. The contamina-
tion rate of the preservation medium appears to be high,
but postoperative infections occur rarely according to these
authors.
In our study we demonstrated contamination in perfusion
fluid samples in 12.39% and only 1 recipient had suspicion
of matching infection due to fluid or donor contamination
(K pneumoniae).
The matching among positive cultures of the preservation
fluids was reduced in our study but Ruiz et al4 have
eported positive cultures of preservation fluids in 98% of
atients, although most of them (75%) were superficial
aprophytic flora, and they also related that microorganisms
solated from posttransplantation cultures did not match
he ones obtained from the preservation solution. Their
esults did not support routine culturing of the preservation
olution provided that an adequate posttransplantation
ntibiotic prophylactic regimen had been used.
The microorganisms isolated (Klebsiella, Staphylococcus,
nd Acinetobacter) in our study were similar to those
eported by Ruiz et al.4 They had 15 (25.1%) cases from
which high virulence pathogens (S aureus, Klebsiella, Esch-
erichia coli, Enterobacter, and Pseudomonas aeruginosa)
were isolated.
d in the Back Table Procedure According to the Presence of
on, and Recipient Death
Retransplantation Death
nn % n %
6 5.66 36 33.96 106
0 - 3 20 15
6 4.95 39 32.23 121llecte
ntati
PERFUSION FLUID CONTAMINATION 1315In fact, the prevalence of fluid contamination needs to be
established and maybe seeding fungal cultures. Botterel et
al5 recently reported that fungal fluid contamination oc-
curred in 3.4% of all kidney and liver preservation fluids
tested. Its clinical consequences and therapeutic manage-
ment remain to be defined, which suggests that optimiza-
tion/standardization of microbiological procedures is war-
ranted, including analysis of large preservation fluids
volume, seeding of fungal-specific with medium, and pro-
longed incubation.
We did not find any report on the correlation between
ACR and fluid infection. However, we found more ACR
correlated to positive fluid preservation because we re-
duced the immunosuppression with the aim of minimizing
the problems with opportunistic infection or same transmis-
sion from the preservation fluid or the donor.
In conclusion, the recipients who had their fluid preser-
vation with positive cultures had more ACR and similar
survival rates compared with those with preservation fluidwith negative cultures. However, optimization/standardiza-
tion of microbiological procedures can be performed in-
cluding fungal and bacterial cultures.
REFERENCES
1. Briceno J, Marchal T, Padillo J, et al: Influence of marginal
donors on liver preservation injury. Transplantation 74:522, 2002
2. Rocha MB, Boin IFSF, Escanhoela CAF, et al: Can the use of
marginal liver donors change recipient survival rate? Transplant
Proc 36:914, 2004
3. Audet M, Piardi T, Panaro F, et al: Incidence and clinical
significance of bacterial and fungal contamination of the preserva-
tion solution in liver transplantation. Transpl Infect Dis 13:84, 2011
4. Ruiz P, Gastaca M, Gonzalez J, et al: Incidence and clinical
relevance of bacterial contamination in preservation solution for
liver transplantation. Transplant Proc 41:2169, 2009
5. Botterel F, Foulet F, Legrand P, et al: Yeast contamination of
kidney, liver and cardiac preservation solutions before graft: need
for standardisation of microbial evaluation. J Hosp Infect 76:52,
2010
